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Abstract. The researches were carried out at UASVM Cluj-Napoca, Horticulture Faculty, 
Department of Horticultural Products Technology, during 2011 year. The experiment consists in the 
observation of the behavior of seven Dutch chrysanthemum cultivars (Chrysanthemum sp.) for 
preservation in different nutritive solutions. The results obtained show that the main factor, which 
influenced the term of cut chrysanthemum preservation in vase, was the cultivar and the best results 
from this point of view regard the spider and pompon type, characteristics which have a positive 
deviations, statistical assured. The preservative solutions recommended by commerce had a positive 
influences on all morphological decorative characteristics evaluated in this study. Chrysal solution was 
remarked and can be use for prolonged the vase life of Chrysanthemum flowers.  
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INTRODUCTION 
 
 With other flower species, chrysanthemums are nowadays very appreciated and 
widespread. The beauty and elegance of the flowers, beside the richness of colors makes this 
specie to occupy a very important place among the species cultivated in field and protected 
spaces for cut flowers, bouquets, arrangements and wreaths (Toma, 2002; Cantor, 1999). The 
supreme distinction, in Japan, is “Chrysanthemum Order”, established by Mutsuhito emperor 
at 27 December 1877, offered to members and rulers of the reigning dynasty (Profira, 1993). 
In order to increase the decorative period in vase of chrysanthemum flowers, the cut of the 
bottom of stem should be daily refreshed and the water changed, if the preservation is done in 
tap water to avoid the development of pathogenic microorganisms that determine stem decay 
and blockage of conducting tissues (Amăruţei, 1987 and 1994; Toma, 2002; Cantor, 1999). 
To postpone chrysanthemum flowers’ depreciation and to extend their decorative period in 
vase, different indigenous or foreign preservative solutions that contain sugars, bactericidal 
substances and seasoning inhibitors, were used (Fourie et al., 1991). 
 
MATERIALS AND METHODS 
 
 The experiments were accomplished in 2011, in the frame of Horticultural Products 
Technology laboratory of UASVM Cluj-Napoca, Faculty of Horticulture. The research 
followed the influence of preservative solutions on the decorative period in vase of six 
chrysanthemum cultivars. Table 1 shows the factors observed in the research. By the two 
experimental factors, combination result 30 experimental variants. The biological material, 
which was studied, originated in import (Holland) and the developing stages were relatively 
uniform (very open flowers). The variants were stored in habitual conditions of light and 
temperature specific for an apartment, and during preservation period the cut of the bottom of 
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stem was  refreshed at each three days and the level of preservative solution was filled up to 
500 ml tap water. The observations had been made for aspect of flower, leaves and 
preservation solutions consume (water).  
Tab. 1 
The experimental factors and their graduations 
 
Experimental factor Graduations Solutions 
Preservation solutions S1 – Tap water Control 2 
S2 – Saccharose – 3%; CuSO4 – 
0.1%; NaCl – 0.2%; Urea – 0.02%. 
Recipes after Amăruţei (1987) 
S3 – Chrysal 
Comercial solution S4 – Floralife 
S5 – Bell fleur 
Average of the experiment Control 1 
Cultivars Graduations Color Flower type 
V1 – Reagan pink (Control 2) Light mauve Daisy 
V2 – Reagan lila Dark mauve Daisy 
V3 – Bacardi White Daisy 
V4 – Anastasia sunny Yellow Spider 
V5 – Anastasia white White Spider 
V6 – Felling green Green Pompon 
Average of the experiment Control 1 
 
To the characterization was according scores from 1 to 3 as follows: 3 – very good 
aspect; 2 – good aspect; 1 – satisfactory aspect. The obtained results had been processed and 
had been interpreted statistically, using as control the research average for both characteristics 
showed, although water for preservation solution and Reagan pink for the second studied 
character. 
RESULTS AND DISCUSSION 
  
On the bases of the obtained results were analyzed the unilateral influence of 
preservation solution and cultivar upon decoration period in vases regarding the aspect of 
inflorescences and leafs from floral stem.  
Tab. 2 
The influence of the preservation solution upon decoration period regarding the aspect of the inflorescence 
 
Preservation solution 
Aspect of the inflorescence 
Average 
score 
Difference in 
comparison 
with control 1 
(±) 
Significance of 
differences 
Differences in 
comparison 
with control 2 
(±) 
Significance of 
difference 
Tap water 1.83 -0.27 ooo Control 2 - 
Saccharose–3%; 
CuSO4 – 0.1%; NaCl – 
0.2%; Urea – 0.02%. 
1.86 -0.24 ooo 0.03 * 
Chrysal 2.59 0.49 *** 0.76 *** 
Floralife 2.19 0.09 * 0.36 *** 
Bell fleur 2.01 -0.09 o 0.18 *** 
Average of the 
experiment 
2.10 - - - - 
 LSD 5%   0.01  
LSD 1%   0.13  
LSD 0.1%   0.17  
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Comparing with the average of the experiment, the general aspect of flowers (Tab. 2) 
indicated positive deviations for two commercial solutions (Chrysal and Floralife), Chrysal 
solution had been very positive significant. The other three preservation solutions showed 
negative differences compared with the same control. If the same results were compared with 
the control 2 (tap water), it ascertained the positive differences, respective significant positive 
for indigene solution and very significant positive for the three commercial solutions. 
The facts presented in Table 3 showed the positive effect of two commercial solutions 
(Chrysal and Floralife) upon decoration period in vase regarding aspects of leafs, no matter 
with the control was compared. 
 
Tab. 3  
The influence of preservation solution upon decoration period in vase regarding the aspect  
of the leafs from floral stem 
 
Preservation 
solution 
Aspect of the inflorescence 
Average score 
Difference in 
comparison with 
control 1 (±) 
Significance 
of 
differences 
Differences in 
comparison with 
control 2 (±) 
Significance of 
difference 
Tap water 1.91 -0.02 - Control 2 - 
Saccharose–3%; 
CuSO4 – 0.1%; 
NaCl – 0.2%; 
Urea – 0.02%. 
1.40 -0.5 - -0.51 ooo 
Chrysal 2.42 0.49 *** 0.51 *** 
Floralife 2.01 0.08 * 0.10 * 
Bell fleur 1.88 -0.05 - -0.03 - 
Average of the 
experiment 
1.93 - - - - 
 LSD 5%   0.08  
LSD 1%   0.11  
LSD 0.1%   0.14  
 
According with the results obtained (Tab. 4); the six chrysanthemum cultivars had a 
different behavior for preservation nutritive solution. Thus, the daisy flowers type (Reagan 
pinc, Reagan lila and Bacardi) showed very significant negative deviations, and the spider 
flowers type (Anastasia sunny and Anastasia white) and pompon flowers type showed very 
significant positive deviations, if they were compared with control 1. Compared with control 
2 (Reagan pinc) all the cultivars observed, whatever of flower type showed positive 
differences.  
Tab. 5 presents that from the six cultivars just three showed very significant values 
higher than average of the experiment (the spider flower type and the pompon flower type), 
the other three daisy flower types showed very negative significant deviations (Reagan pink, 
Reagan lila and Bacardi). If the values are compared with control 2, it is ascertained that 
beside the three values which showed positive deviations to control 1 is add Bacardi cultivar 
with daisy flower type, the Reagan lila cultivar is showing a negative deviation but not 
assured statistically. 
The effect combined of the preservation solution and cultivar regarding the aspect of 
the inflorescence (Tab. 6), presents that the third variant of the preservation solution (Chrysal) 
five of six cultivars observed showed significant to the very significant values higher than 
average of the experiment. In the solutions Floralife and Bell fleur the cultivars observed 
behave the same; the daisy flower type, with significant to the very significant deviations, and 
for the other three cultivars the differences are positive and statistical assured. The first 
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variant of the preservative solution (tap water) had positive effect upon the decoration period, 
just for Anastasia sunny and Felling green cultivars, and for the second variant for 
preservative solution just Felling green cultivar showed positive significant deviation than 
average of the experiment. 
 
Tab. 4 
The influence upon decoration period in vase regarding the aspect of the inflorescence 
 
Cultivar 
Aspect of the inflorescence 
Average 
score 
Difference in 
comparison with 
control 1 (±) 
Significance of 
differences 
Differences in 
comparison with 
control 2 (±) 
Significance 
of difference 
Reagan pink 1.65 -0.45 ooo Control 2 - 
Reagan lila 1.78 -0.32 ooo 0.05 - 
Bacardi 1.77 -0.33 oo 0.28 *** 
Anastasia sunny 2.36 0.26 *** 0.81 *** 
Anastasia white 2.28 0.18 *** 0.78 *** 
Felling green 2.73 0.63 *** 0.75 *** 
Average of the 
experiment 
(Control 1) 
2.10 - - - - 
 LSD 5%   0.11  
LSD 1%   0.15  
LSD 0.1%   0.19  
 
Tab. 5 
The influence of the cultivar upon decoration period in vase regarding the aspects of the leafs from floral stem 
 
Cultivar 
Aspect of the inflorescence 
Average 
score 
Difference in 
comparison with 
control 1 (±) 
Significance of 
differences 
Differences in 
comparison with 
control 2 (±) 
Significance of 
difference 
Reagan pink 1.48 -0.45 ooo Control 2 - 
Reagan lila 1.53 -0.40 ooo 0.05 - 
Bacardi 1.76 -0.17 oo 0.28 *** 
Anastasia sunny 2.29 0.36 *** 0.81 *** 
Anastasia white 2.26 0.33 *** 0.78 *** 
Felling green 2.23 0.30 *** 0.75 *** 
Average of the 
experiment 
(Control 1) 
1.93 - - - - 
 LSD 5%   0.11  
LSD 1%   0.15  
LSD 0.1%   0.19  
 
The aspect of the leaf from floral stem upon the action of the both combined factors, 
showed the best results for the Chrysal solution, situation in which for five of six cultivars 
observed the differences are higher than average of the experiment, exception being Reagan 
lila with a negative significant deviation. 
In three solutions used for preservation (tap water, Floralife and Bell fleur) the 
cultivars with daisy flower type showed lower deviation than average of the experiment, and 
for the other three cultivars the differences were positive, statistically assured. Should be 
noted that in the indigene solution, al the cultivars showed for general aspects of leafs from 
floral stem very significant negative values than average of the experiment. 
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Tab. 6 
The combined influence of preservative solution and cultivar upon the decoration period 
 in vase chrysanthemum cultivars 
 
Experimental actors Aspect of the inflorescences Aspect of leafs from floral stem 
Preservative 
solution 
Cultivars 
Average 
score 
Difference in 
comparison 
with control 
1 (±) 
Significance 
of 
differences 
Average 
score 
Difference in 
comparison with 
control 2 (±) 
Significance of 
differences 
Tap water 
 
Reagan pink 1.33 -0.60 Ooo 1.33 -0.60 ooo 
Reagan lila 1.44 -0.49 Ooo 1.44 -0.49 ooo 
Bacardi 1.58 -0.35 Ooo 1.58 -0.35 ooo 
Anastasia 
sunny 
2.43 0.50 *** 2.43 0.50 *** 
Anastasia 
white 
2.28 0.35 *** 2.28 0.35 *** 
Felling 
green 
2.43 0.50 *** 2.43 0.50 *** 
Saccharose 
– 3%; 
CuSO4 – 
0.1%; NaCl 
– 0.2%; 
Urea – 
0.02%. 
 
Reagan pink 1.28 -0.65 Ooo 1.28 -0.65 ooo 
Reagan lila 1.21 -0.72 Ooo 1.21 -0.72 ooo 
Bacardi 1.45 -0.48 Ooo 1.45 -0.48 ooo 
Anastasia 
sunny 
1.42 -0.51 Ooo 1.42 -0.51 
ooo 
Anastasia 
white 
1.47 -0.46 ooo 1.47 -0.46 
ooo 
Felling 
green 
1.57 -0.36 ooo 1.57 -0.36 
ooo 
Chrysal 
 
Reagan pink 2.10 0.17 * 2.10 0.17 * 
Reagan lila 1.83 -0.10 o 1.83 -0.10 o 
Bacardi 2.33 0.40 *** 2.33 0.40 *** 
Anastasia 
sunny 
2.83 0.90 *** 2.83 0.90 *** 
Anastasia 
white 
2.80 0.87 *** 2.80 0.87 *** 
Felling 
green 
2.62 0.69 *** 2.62 0.69 *** 
Floralife 
 
Reagan pink 1.42 -0.51 ooo 1.42 -0.51 ooo 
Reagan lila 1.73 -0.20 o 1.73 -0.20 o 
Bacardi 1.73 -0.20 o 1.73 -0.20 o 
Anastasia 
sunny 
2.44 0.51 *** 2.44 0.51 *** 
Anastasia 
white 
2.40 0.47 *** 2.40 0.47 *** 
Felling 
green 
2.36 0.43 *** 2.36 0.43 *** 
Bell fleur Reagan pink 1.24 -0.69 ooo 1.24 -0.69 ooo 
Reagan lila 1.44 -0.49 ooo 1.44 -0.49 ooo 
Bacardi 1.72 -0.21 o 1.72 -0.21 o 
Anastasia 
sunny 
2.35 0.42 *** 2.35 0.42 *** 
Anastasia 
white 
2.36 0.43 *** 2.36 0.43 *** 
Felling 
green 
2.16 0.23 ** 2.16 0.23 ** 
Average of the experiment 2.10 - - 1.93 - - 
 LSD 5%  0.20   0.20 
LSD 1%  0.26   0.26 
LSD 0.1%  0.36   0.34 
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CONCLUSIONS 
 
The obtained results of researches regarding the behavior of some chrysanthemum 
cultivars (Chrysanthemum sp.) with Dutch origin, for vase decoration in preservative 
solutions allow concluding the following aspects: 
- regarding the general aspects of the inflorescence and leaf from the floral stem under 
the unilateral influence of the preservative solution, the best results obtained at Chrysal 
solution, in which the differences were very positive significant than average of the controls; 
- the cultivars observed have a different behavior in preservative solutions, standing 
out the spider flowers type and the pompon flower type; 
- interaction between cultivar x preservative solution shows the determinate role of 
genotypes upon decoration period in vase, and afterwards the chemical composition of the 
solutions used for cut flowers preservation; 
- for preservation of the chrysanthemum it is recommended the usage of the three 
solutions tested in the experiment, especially Chrysal solution. 
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